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maximal tumorigenic effectiveness per unit dose, the full thickness of the
epidermis must be irradiated in the rat, including the entire hair follicle
(Bu76). Fractionation or protraction of the dose to the skin of rat reduces
the cumulative incidence per unit dose with low-LET radiation, but not
with high-LET radiation (Bu80). For a given total dose, moreover, the
yield of tumors may be increased by exposure to ultraviolet radiation,
tumor-promoting agents, or other factors, depending on the particular
experimental conditions in question (UN82, Fr86).

Summary

The risks of basal cell and squamous cell carcinomas of the skin have
been observed to be increased by occupational and therapeutic radiation
exposure. Although the data do not suffice to define the dose-incidence
relationship precisely, the cumulative 30-year excess of basal cell carcinomas
in fair-skinned persons treated with x rays to the scalp for tinea capitis in
childhood has been observed to increase with dose in a manner consistent
with linearity, corresponding to 0.012 excess cases/cm2/Gy in areas of skin
not exposed to sunlight and 0.1 excess cases/cm2/Gy in areas of skin exposed
to sunlight as well as x rays.

LYMPIIOMA AND MULTIPLE MYELOMA

An increase in the frequency of some forms of lymphoma has been
associated with irradiation in humans and laboratory animals (UN77). In
humans, the forms include multiple myeloma, in which the tumor cells
proliferate primarily in the bone marrow, and non-Hodgkin's lymphoma,
in which the tumor cells proliferate primarily in the lymph nodes. Multiple
myeloma and non-Hodgkin's lymphoma, like chronic lymphocytic leukemia,
are malignancies of B lymphocytes. Of the three diseases, however, only
multiple myeloma and non-Hodgkin's lymphoma have been observed to
increase in frequency after irradiation in humans.

Multiple Myeloma

Multiple myeloma has been observed to be increased in frequency by
irradiation more consistently than that of any other human lymphoma. A
review of the literature by Cuzick (Cu81) showed such an increase in 12 of
the 17 irradiated populations analyzed (Tkble 5-6). In the cohorts tabulated,
the pooled excess corresponded to a relative risk of 2.25 (ratio of observed
to expected, 50/22.21), with the largest excesses occurring in those exposed
to internal-emitters (14 observed versus 3.24 expected cases); however, a
deficit of multiple myeloma was reported (3 observed versus 10.17 expected